Objective. To evaluate the efficacy of exercise prior to mammography in reducing perceived postexamination pain.
Introduction
Breast cancer is the second leading cause of death in developed countries, behind only lung cancer, and is the primary cause of death due to cancer in developing countries. In Brazil, there were approximately 52,680 new cases of breast cancer in 2012. Up to 57,120 new cases of breast cancer were expected in 2014, with an estimated risk of 56.09 cases per 100,000 women, suggesting that unless preventive measures are widely applied, the burden of cancer will continue to increase [1, 2] .
Mammography, considered one of the most reliable techniques for detection of breast cancer, is an ideal method for identifying subclinical breast lesions [3] and is a commonly used screening method for early detection of breast cancer [3] [4] [5] . However, adherence to the procedure is low [6] . The discomfort and pain reported during mammography, which can range from mild to unbearable, are recognized as significant impediments to breast cancer screening adherence [7] .
Over the past 20 years, studies have evaluated the usefulness of physical exercise to minimize pain. Despite V C 2017 American Academy of Pain Medicine. All rights reserved. For permissions, please e-mail: journals.permissions@oup.com differences in the types of exercises, their execution, and patients studied, there is strong evidence that supervised physical exercise is effective in reducing pain and the number of painful points, and improving quality of life and depression [8] [9] [10] . Thus, considering factors related to pain during and after mammography, the purpose of this study was to evaluate localized physical exercise for reducing postexamination pain.
Methods
This was an open, randomized, and controlled study using a sequence of specific and supervised physical exercises that consisted of warm-ups and stretching of the upper and lower limbs. (Exercise routines are described and pictured in detail in Supplementary Data, available online). Data was collected from women seen at the Department of Prevention in the Barretos Cancer Hospital, São Paulo State, Brazil. The CONSORT recommendations were used in the preparation of this article (www.consort-statement.org).
The minimum sample size was calculated based on a study [11] suggesting that a 33% reduction in pain (by visual analog score [VAS] ) is an acceptable and significant change in the patient's pain perception. Considering the statistical power of the study at 80% and a significance level of 5%, it was determined that 66 women should be included in each group. For the intervention, female patients scheduled for mammography examinations were randomly selected as study participants. The research study was carried out during only on Mondays, Wednesdays, and Thursdays. A researcher randomly included women who had visited the Institute on Mondays: The first four women were assigned to the upper limb intervention, the next four women were assigned to the lower limb intervention (group 2), and the third group of four women was assigned as the control group, group 0, which received no intervention. On Wednesdays, women were first assigned to group 2, followed by group 0 and group 1. On Thursdays, patients for group 0 were recruited first, followed by groups 1 and 2. This sequence was followed with four and up to six interventions per day starting at 7:00 AM and ending around 1:00 PM. In the following weeks, for instance, in the fourth week, Monday was equal to the Wednesday of the first week, Wednesday was equal to the Thursday of the first week, and Thursday was equal to the Monday of the first week. This order was repeated successively until the minimum sample size, 66 women in each group, was obtained. Each group was divided by proportional allocation of age according to the number of mammography examinations performed by the Department of Prevention in 2011 and 2012.
Women who were eligible for the study and were selected when they had a mammogram at the Department of Prevention in the Barretos Cancer Hospital, were between age 50 and 70 years, had no specific restrictions against physical activity, had values of 34 mm or less in VAS before mammography, and agreed to participate in the study by signing an informed consent form.
The sample excluded women with the following characteristics: mastalgia in the previous month; joint disease in their upper limbs; used of corticosteroids, analgesics, or nonsteroidal anti-inflammatory drugs within four days prior to consult; use of some other analgesic treatment; pregnancy; verbal communication difficulties; mental disorders that were self-declared or declared by accompanying persons; undergoing unilateral, compression, or magnification mammography examinations; and undergoing diagnostic mammography.
This research project received approval from the Research Ethics Committee of the Barretos Cancer Hospital and Ribeirão Preto Medical School, University of São Paulo. The clinical trial was registered in the ClinicalTrials.gov database (NCT02215668). Participants received the informed consent form, which was explained by the researcher. When the participant understood completely, she signed the form; a copy of this signed form was kept by the researcher.
The visual analog scale (VAS) was used to evaluate levels of pain five minutes before and after the mammogram. This is a unidimensional scale that marks pain in a staggered column from 0 to 10 cm (100 mm), with 0 representing no pain and 10 representing unbearable pain. Scores of less than 34 mm indicate mild pain, those between 35 mm and 67 mm indicate moderate pain, and scores greater than 67 mm represent severe pain [11] .
Data Analysis
Comparisons of quantitative variables were made between and within groups using analysis of variance (ANOVA) and Student's t test for independent samples, as well as univariate analyses employing the relative risk (RR) and their respective 95% confidence intervals (95% CIs), such as measures of effect in the case of categorical variables. Other RR-derived measures such as efficacy, number needed to treat (NNT), absolute risk reduction (ARR), and relative risk reduction (RRR) were also calculated. The significance level for all analyses was 5%.
Results

Descriptive Statistics
Between September 16 and December 13, 2013, 249 women were selected to participate in this study. Of these patients, 51 were excluded for not meeting the inclusion criteria or for not returning the VAS questionnaire after the examination (Figure 1 ). All 198 patients included in this study met the inclusion criteria and agreed to join the study; their characteristics are shown in Table 1 .
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The participants were divided into groups by age. Table 1 shows the age distribution and percentages in the study population. The majority of participants were 50 to 59 years of age, followed by age 60 to 69 years. The majority (57%) were not educated beyond middle school. Ninety-six percent of women had a family income of between one and five times the minimum wage. Table 2 shows that the majority (84.3%) of women had predominantly dense and predominantly fatty breast tissue, most women were active (65.7%) or irregularly active (23.2%) and were predominantly white (75.3%). The number of women undergoing a mammogram for the first time was low (4.5%) compared with 15.2% and 80.3% who were undergoing their second annual mammogram and at least their third mammogram, respectively. There were no significant age differences between the group of women who did not undergo any intervention (group 0) and those who underwent upper and lower limb interventions (groups 1 and 2, respectively) as shown in Table 3 .
Premammography pain levels among women in the three groups are shown in Table 4 , which shows no significant differences in average pre-examination pain levels in the three groups (P > 0.05). Table 5 shows the comparative analysis of postmammography pain in these three groups. A large and statistically significant reduction in reported pain (P < 0. 05) was found in women who did upper limb exercises (group 1) compared with women who did not receive any intervention (group 0). This suggests that the intervention is associated with the reduction of mammogram-associated pain. Comparison of the average postmammography VAS pain values between group 0 and those who underwent the lower limb intervention 
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(group 2) also showed reduced postmammography pain (P < 0.05) although the magnitude of the effect was less than that of group 1 (P < 0,05). Reported postmammography pain in group 1 was significantly lower (P < 0.05) than in group 2, suggesting that upper limb exercises are associated with greater pain reduction compared with lower limb exercises and no exercise.
In order to calculate the estimates of association and magnitude, the continuous-scale VAS results were categorized as mild, moderate, and severe pain. The distribution of these data and comparison between groups are shown in Table 6 .
Comparison of results between groups 1 and 0 showed a significant association between the upper limb exercise intervention and mild pain. Group 1 participants reported mild pain 3.54 (95% CI ¼ 2.12-5.51, P < 0.05) times more than moderate or severe pain compared with the unexposed control group. Based on the RR, the RRR or efficacy was 72%, the ARR was 49.9%, and the NNT was 2, which means that for every two women receiving the upper limb intervention, one will remain without pain or with slight pain.
The reported pain in group 2 was also compared with group 0. The results showed an association with lower limb exercise; that is, the RR among women in group 2 compared with women in group 0 reported mild pain 1.92 (95% CI ¼ 1.08-3.42, P < 0.05) times more often than moderate or severe pain. Based on the RR, RRR or efficacy of the exercises of the lower limbs was 48% for group 2. The 20% ARR and NNT of 5 meant that for every five women who received the lower limb intervention before the examination, one will remain without pain or slight pain.
The same comparison was also made between groups 1 and 2. A positive association was found between upper limb and lower limb exercise; that is, the RR for patients exposed to previous upper limb physical exercise who reported mild pain was 1.84 times (95% CI ¼ 1.30-2.60, P < 0.05) that of women who reported moderate or severe pain compared with the group that had received lower limb intervention. Based on the calculated RR, the RRR or efficacy of the exercises of the lower limbs was 46% for group 1, whereas the ARR was 32% and the NNT was 3, meaning that for every three women who received the upper limb intervention before their exam, one had no or slight pain. Thus, the upper limb intervention showed better efficacy in reducing the perception of pain.
Discussion
In this study, we found that women exposed to supervised physical exercise (warm-up and stretching) had fewer reports of pain compared with women who were not subject to any intervention. Our findings suggest that both upper and lower limb exercises improve postmammography pain. Women who received the upper limb intervention had the best results; the reduced pain could be because of warmer and more relaxed upper arm muscles as a result of the preexamination exercises. Pre-examination pain reported by women in all groups could have interfered with postexamination period results; however, ANOVA did not show any significant differences in postexamination pain between age groups for each intervention group, suggesting that age was not a predisposing factor for perception of postexamination pain. Comparison of pain after examination revealed no significant differences between age groups, suggesting that age was not associated with pain perception or experience.
These results are consistent with other studies showing that supervised and controlled interventions such as warm-up and stretching are beneficial in preventing injuries and reducing muscle pain. The effects of these activities on eliminating pain have been described in other studies in which warm-up and stretching as well as other combined exercises were included in interventions [12] [13] [14] [15] . These exercises reduced anxiety, discomfort, and perception of pain and provided comfort to patients during mammography [16] . Another study with the same objective reported similar results associated with the examination, with reduced discomfort and postexamination pain [17] . Physical exercise and combined physical activity have been shown to have relevant and satisfactory results in several studies on preventative treatments for people with fibromyalgia [9, 10, 18] , findings similar to this study. The exercises improved relaxation and muscle tension in the limbs Physical Exercise and Postmammography Pain involved, which resulted in decreased anxiety and discomfort and a decreased perception of breast pain during the examination [19] .
Despite technological advances and increased research, breast cancer remains the leading cause of death from cancer among women. Breast cancer survival rate is higher in developed countries than in developing countries [20] [21] [22] [23] . Prevention and control of breast cancer involves regular mammography [23, 24] ; however, despite the ease of obtaining mammograms, there are numerous reasons that women do not undergo examinations. Pain and discomfort, often reported by patients during the examination, are a significant reason for difficulty in achieving recommended goals in screening programs, leading to low compliance and health consequences [24, 25] . Our results suggest that postexamination pain can be greatly ameliorated by performing quick and easy exercises before a mammogram. Using such techniques may contribute significantly to increasing the adherence of women in obtaining screening mammograms.
Improving the quality of mammography screening should be a constant concern, especially in developing countries. A study conducted in Brazil [26] showed that positioning increased the rate of mammography recurrence in a breast cancer screening service by 6.6%, which is undoubtedly a high number. Interventions such as those proposed here, by reducing pain during the examination, may contribute to the adequacy of the patients' positioning during mammography. Consequently, this can reduce the number of failures, improve the quality of breast cancer screening services, and increase the adherence and satisfaction of women [27] .
